Introduction {#sec1_1}
============

Congenital uveal colobomas, including inferior iris and choroidal colobomas, are congenital anomalies associated with microcornea and microphthalmia and often show left-right differences (laterality) \[[@B1]\]. In this study, we present the case of a patient with uveal colobomas and diabetic retinopathy (DR) who showed a laterality of the choroidal-coloboma-related DR.

Case Presentation {#sec1_2}
=================

The patient was a 59-year-old male with hyperglycemia (blood glucose, 363 mg/dl; hemoglobin A1c, 13.4%) who had previously been referred to an ophthalmologist for fundus examination by his primary physician. The examination revealed bilateral DR and uveal colobomas, so he was referred to our department for further evaluation and treatment. The patient\'s past medical history was unremarkable except for right-eye amblyopia and he had not previously been treated for diabetes.

Upon initial examination, the patient\'s visual acuity (VA) was 0.04 × S-6.00D = C-1.50D A × 80 in his right eye and 0.4 × S-1.75D = C-0.50D A × 150 in his left eye. His intraocular pressure was 16 mm Hg OD and 11 mm Hg OS, and his axial length was 24.8 mm OD and 24.5 mm OS. Slit-lamp examination showed mild-to-moderate nuclear cataracts, and inferior iris colobomas in the optic media were observed in both eyes. Right-eye funduscopy showed an extensive inferior choroidal coloboma that included the optic disc and macula. The fundus showed a tigroid pattern due to myopia, yet presented almost no changes of DR (fig. [1a](#F1){ref-type="fig"}). Left-eye funduscopy also showed a choroidal coloboma, yet without involvement of the macula. The choroidal coloboma was seen in two areas, both inferiorly and temporo-inferiorly near the optic disc.

The fundus also of the left eye showed multiple hemorrhages and marked hard exudates in the macula (fig. [1b](#F1){ref-type="fig"}). Optical coherence tomography (OCT) imaging of the right eye showed retinal thinning and inferior choroidal coloboma (fig. [2a](#F2){ref-type="fig"}). OCT of the left eye revealed macular hard exudates and temporal retinal edema, but without retinal thinning (fig. [2b](#F2){ref-type="fig"}). Fluorescein fundus angiography showed no areas of nonperfusion in the right retina (fig. [3a](#F3){ref-type="fig"}). In the left retina, except in the inferior choroidal colobomatous area, there were nonperfused areas in the circumferential periphery and contrast leakage over time (fig. [3b](#F3){ref-type="fig"}). Examination of the vitreous by slit-lamp microscopy with a front lens showed no posterior vitreous detachment (PVD) in either eye.

A retinal nonperfusion area was seen only in the patient\'s left eye, and panretinal photocoagulation was performed in three sessions. In addition, triamcinolone acetonide was injected under the Tenon\'s capsule for the macular edema in that eye. The hard exudates in the fovea and macular edema in that eye then gradually decreased, and VA was improved (0.7p × S-1.00D = C-1.00D A × 70) by 8 months after the initiation of treatment. Carotid ultrasonography was also performed during this time to examine possible left-right differences in internal carotid artery (ICA) stenosis. However, no obvious left-right differences were evident.

Discussion {#sec1_3}
==========

Uveal colobomas are congenital anomalies that are usually caused by incomplete closure of embryonic fissures \[[@B2], [@B3]\]. Uveal colobomas typically occur in the inferior part of the eye, including the choroid, ciliary body, and iris, and left-right differences (laterality) are often apparent. Colobomas are frequently associated with microcornea and microphthalmia, yet other ocular complications, including nystagmus, lens subluxation, cataracts, glaucoma, and retinal detachment, may occur. Systemic complications such as mental retardation, congenital heart disease, and hearing impairment have also been reported. Eyes with a coloboma are often amblyopic from birth, and VA is poor when the choroidal coloboma extends into the macula.

DR is a vascular complication associated with diabetes as a systemic metabolic disease. DR usually develops and progresses in both eyes, but distinct left-right differences (laterality) in DR may occur. The causes of left-right differences in DR can be broadly divided into local ocular factors and systemic factors. Local ocular factors that may inhibit the progression of DR include myopia, PVD, and optic nerve atrophy. Systemic factors that may worsen DR include circulatory disorders such as ICA stenosis and ophthalmic artery stenosis \[[@B4], [@B5], [@B6]\].

Retinal thinning in myopic eyes decreases the oxygen demands of the retina, thus reducing the risk of ischemic changes due to DR. This is particularly true in eyes with myopic chorioretinal atrophy in which progression to proliferative DR is usually rare. The vitreous is also involved in the progression of DR, and since retinal neovascularization usually develops along the edges of the posterior precortical vitreous pockets \[[@B7]\], these changes are less likely in patients with complete PVD. Progression of DR is also less likely in patients with glaucoma, central retinal artery occlusion, and optic disc atrophy associated with optical canal fractures. This is due to thinning of the inner retinal layer, which mainly comprises the ganglion cell layer, so retinal oxygen demand is also reduced.

ICA and ophthalmic artery stenosis are frequent systemic causes of left-right eye differences in DR cases. This is because unilateral ICA or ophthalmic artery stenosis can decrease blood circulation to the entire retina. These systemic conditions can be diagnosed using carotid ultrasound and a Doppler study.

Although the patient described in this present study showed differences in refraction between his left and right eyes, axial length was approximately the same bilaterally. Examination of the vitreous by slit-lamp microscopy with a front lens showed no evidence of PVD in either eye. In addition, carotid artery ultrasound revealed no stenosis on either side. Therefore, we theorize that the left-right differences in DR in our patient were related to the severity of the choroidal coloboma.

The mechanism of choroidal coloboma as an inhibitory factor in DR may involve the following: (1) lack of a nutrient supply from the choroid, despite the presence of retinal tissue, in the choroidal colobomatous area; (2) atrophy of the outer retinal layer, and (3) for the whole eye, similarly to severe myopia or optic nerve atrophy, a relative decrease in retinal oxygen demand \[[@B8]\]. Our patient showed extensive choroidal coloboma of the right eye involving the optic nerve and macular region. Hence, retinal development, other than in the choroidal colobomatous area, may also have been poor compared to the left eye. Indeed, OCT of the patient\'s right eye revealed retinal thinning in areas other than the choroidal coloboma. Perhaps because of the large choroidal coloboma, less blood supply was required in this area, and an environment may have developed in which more blood was supplied to the ophthalmoscopically healthy retina.

DR associated with uveal colobomas has seldom been reported. In a study about ocular complications involving 5 cases of uveal colobomas, Steahly et al. \[[@B9]\] reported 1 patient with DR, yet detailed information was not provided. Cellini et al. \[[@B10]\] described a patient with type 2 diabetes and hypertension who had DR and so-called changes of pseudodoubling of the optic disc, with the pseudodoubling possibly resulting from a choroidal coloboma. In any case, choroidal colobomas can affect retinal development and cause relative dysplasia of the retina, thus making DR less likely. However, the possibility of DR associated with mild choroidal coloboma, as in the left eye of the case presented in this current study, should also be kept in mind. These types of patients require careful follow-up evaluation.
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![Fundus photography of the right and left eyes. Extensive choroidal coloboma is seen in the right eye (**a**), markedly different from the left eye (**b**).](cop-0007-0167-g01){#F1}

![OCT of the right and left eyes. The right eye (**a**) shows retinal thinning. The retina is thicker in the left eye (**b**) than in the right eye, and foveal hard exudates are present.](cop-0007-0167-g02){#F2}

![Fluorescein fundus angiography of the right and left eyes. **a** The right eye shows no changes of DR. **b** The left eye displays a wide area of retinal nonperfusion.](cop-0007-0167-g03){#F3}
